The first record of a zygopteran breeding population in the Cape Verde archipelago is presented. A small population of Ischnura senegalensis (Rambur, 1842) was found living in the lagoon 'Lagoinha', Santiago island, where the species was observed in all seven surveys conducted between May 2014 and June 2015. Reproductive behaviour was repeatedly observed and exuviae were found and collected.
INTRODUCTION
The number of odonate species recorded in the Cape Verde archipelago is not large: four zygopterans and 13 anisopterans and, while seven of the anisopterans are residents, all zygopterans have hitherto been considered incidental visitors Loureiro et al. 2013; Martens et al. 2013) . The list of resident species gradually was considered to be a completed task (e.g. Aistleitner et al. 2008; Martens et al. 2013) , and the biggest remaining issues were the understanding of the environmental conditions that favour the arrival of accidental migrants and vagrants ) and the sources of the individuals.
Despite that, the lack of systematic field surveys was obvious and the search of Zygoptera was always a challenge for odonatologists visiting the country. , who conducted a survey on Santo Antão island, mentioned his surprise because he could not find any zygopterans, and Bußmann (2012) on Boa Vista island also did not find any zygopterans. In their checklist of the archipelago, Aistleitner et al. (2008) listed a small number of individuals, all belonging to Ischnura senegalensis (Rambur, 1842) or Lestes pallidus Rambur, 1842.
Here, we present new records of I. senegalensis, which are the first records of Zygoptera on Santiago island and on the leeward islands of the archipelago (Ilhas de Sotavento), and the first record of life cycle completion of this suborder in the country.
Additionally, new records of Anax ephippiger (Burmeister, 1839), A. tristis Hagen, 1867 and Zygonyx torridus (Kirby, 1889) are presented in Appendix 1.
LOCALITY AND METHODS
The study site was a lagoon named 'Lagoinha' (15°07'44.1"N 23°31'14.5"W), at the mouth of 'Ribeira Seca' stream and east of the ' Achada da Igreja' village. The water body is permanent and fed by freshwater in a stream, an outlet of the 'Barragem de Poilão' reservoir situated upstream. Occasionally, the lagoon is also fed by seawater during very high tides and storms, thus becoming brackish. Since 2005 the site has been recognised as a wetland of international importance by designation under the Ramsar Convention (Ramsar site no. 1577), but the statute does not provide any protection or environmental management. The definitive specific assignment to the captured individuals was based on the key by Samways (2008) , namely the lateral S2 blue side patch, S8 entirely blue, and S9 black above, blue below. In addition, the detailed description of male and female morphological features useful for the identification of I. senegalensis by Peels (2014) was used. For males three distinguishing characters were listed: i) S2 colours, ii) S10 tubercle size, and iii) interpleural suture. For females: i) two colour forms (androchrome and gynochrome) were mentioned, and ii) S8 dorsally coloured black was reported as a decisive morphological characteristic for the determination of I. senegalensis females. Sánchez-Guillén & Cordero-Rivera (2015) added another morphological distinguishing character to the males: iv) the orientation of the lower appendages.
Adult specimens and exuviae that were collected in Cape Verde were deposited in the National Museum of Natural History and Sciences (MNHNC), Lisbon, collection code numbers pending.
RESULTS
Both adults and exuviae of I. senegalensis were observed and collected at the study site. Male and female adults have been observed at all the visits to the lagoon conducted between May 2014 and June 2015, and the number of specimens ranged between 10 and 25. During the first visit some photographs were taken that allowed preliminary identification of the species. Reproductive behaviour (copulation and oviposition) was observed since the second visit to the site. One exuvia was found on 2 August 2014 but it was caught by the wind and lost. On the same day eight adults were captured using a butterfly net. All were randomly chosen, and after identification three were males, three were females with an orange coloured thorax, and two were androchrome females. Later, on 7 February 2015, seven exuviae were collected and four adults were captured, two males and two orange thorax females, i.e. gynochrome immature females (Figs 3, 4) .
DISCUSSION
The records of I. senegalensis presented here are of major importance for the Cape Verde odonatology. For the first time life cycle completion of a zygopteran species in the archipelago is documented in detail, and the records also are the first ones of damselflies on Santiago island. The presence of the species in 'Lagoinha' was observed over a full year, and evidence of successful reproduction was recorded two times. Unfortunately, during the other visits exuviae were not searched for.
Prior to the present records, only four adults of I. senegalensis had been reported from Cape Verde: from Boa Vista island one individual on February 1898 and two individuals on 31 January 1954 ; and from São Vicente island one individual on 13 December 2000 .
The new data also suggest an update to the Cape Verde status in the Ischnura puzzle within the Macaronesian Islands as outlined by Weihrauch (2011) . The species does neither occur on the Azores Archipelago nor in the Madeira and the Selvagens Islands (Ferreira et al. 2006) , but it occurs in the Canary Islands, where a breeding population was reported from Tenerife (Peels 2014). In Cape Verde, it was hitherto only known that the species could sporadically reach the archipelago. It is now certain that I. senegalensis also can establish there.
On the other African Atlantic islands and archipelagos, such as São Tomé e Príncipe, Bioko (formerly Fernando Pó), Annobón, Saint Helena, Ascension Island and Tristan da Cunha, I. senegalensis was only reported at Annobón, 350 km off the African continent (Martin 1907; Compte-Sart 1962; Pinhey 1974; Brooks & Jackson 2001; Loureiro & Pontes 2012) . Santiago island, Cape Verde, is 700 km off the African continent, twice the distance of Annobón or Tenerife. Thus, the newly found I. senegalensis breeding population is, in the Atlantic Ocean, the one that is most distant from continental Africa.
On the African Indian Ocean islands and archipelagos, such as Socotra, Seychelles, the Zanzibar archipelago, the Comoros and Mascarenes islands, I. senegalensis has been reported from all of the above-listed island groups (Wain & Wain 1998; Nahonyo et al. 2002; Fliedner & Martens 2008; Riservato et al. 2010; Couteyen & Papazian 2012; Schneider & Nasher 2013) .
It is possible to conclude that I. senegalensis is not an uncommon damselfly on the African islands. On the Atlantic Ocean islands it is found between latitudes of 30°N and 2°S, up to 700 km off the African continent. On the Indian Ocean islands it is found between latitudes of 12°N and 21°S, more than 1200 km off the African continent. Thus it is clearly a widespread species with also an insular Atlantic-Indian distribution, in addition to its mainland distribution.
Recording the occurrence of I. senegalensis in Cape Verde as a resident breeding population is, for sure, the highly unlikely conjugation of four main circumstances: i) the simultaneous accidental migration of males and females; ii) the landing near a water body adequate for breeding; iii) the successful reproduction of the just-arrived specimens; iv) the presence of someone that visited the site and whose attention was aroused by the presence of the unexpected damselflies. Note that the same locality was surveyed in 2012 and no signs of the zygopteran were found.
The capability of the insects for movements of hundreds of kilometres over the Atlantic Ocean and landing in Cape Verde was previously demonstrated, and there is a very high probability that many other arrivals occurred but these were not reported. Metadata from the isolated specimen records, such as the survey effort or the number of specimens observed but not collected, are unavailable and we cannot discuss the singularity of the recent simultaneous arrival. Ischnura senegalensis is considered highly ubiquitous, with the capability of occupying a variety of stagnant and slowflowing water bodies, and being salt and pollution tolerant (Sharma 2013) . It also is a species with a rather short adult pre-reproductive phase, having for that reason a high survival chance when occurring in less favourable environments (Kadoya et al. 2008) . In short, for several reasons I. senegalensis is a strong candidate to the Cape Verde Odonata assemblage, and the main limitation resides in the habitat, with the almost total absence of water bodies adequate for the larval stage.
In the entire Cape Verde archipelago it is very well known that this kind of water body is very rare, and the newly found breeding population had the good fortune to land nearby 'Lagoinha', an almost unique and small water body, but apparently sufficient to ensure the survival of this small population.
Lastly, it was once again shown that when the survey effort is intensified, unexpected new findings may occur. This conclusion applies to the discovery of the I. senegalensis breeding population as well as the A. tristis record (Appendix 1).
